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matm i ] 

^'jTiJisfttHiti^ (gdnf) jL\i^(Dnmm^^^^m^x%tmm^ 

2 ] 

§i^Ii:ei»il? (L I F) Sr-a-fr. i«l ^faf^i^^-fto 
[W^tJl 3 ] 

^i^itiMSftBi 1 (egf) Rzfm.m^mmmmm^m^- ( b fgf) o 
5 1 

(Xfil) ^'JTllftfUgflll 1 (GDNF) X«0:fe^«^fr^«ffl^T 
*»*«H J3& * b . *&#«Bfl& * # & Xfi ; 

[fif«6] 

X® 1 O^i^ICSltiJWlJS?- (LIF) fc-grtr, 5 CBB*0»jt^o 

[fit 7 ] 

X5g 1 O^i&^HK:X»JMft0?- (EGF) &m«14i$»M$ftH^ (bF 
G F) <£>^& < t i> v»-f tL*»*^tr, MfJfcfi 5 3Ui 6 tf)V>-f 1 ®^8B5RO»afi^ffio 
[BS*« 8 ] 

xfi i T&mmmMz? a - r-mm^^r^mm-r^ - 1 £^rtf, w*^ 5 ~ i <d^ 
m^m 9 1 

i o ] 

1 1 1 

E p C AM, CD 9, EE 2X^0 -kit frhti: 2>&frh&l£tl&&%: < 4 
1 2 ] 

7 V E p C AM. C D 9 , E E 2 X c - k i t & . W*^ 1 1 KiBlfttf) 

\w&& 1 3 ] 

l~12 wftifr 1 SKIBIftoSHfi^^ J: f? ««5 tL*:^«Btt#MIJSo 
[If ^ 1 4 ] 

SSEA-b -7*;V^"7>M, iSl-'fVf^rA « 6 ->f ^■r^V EpC 
AM, C D 9 n EE2X0 r c-ki t &a#tf>e>»lf*L*^fc < k & v>i* *L*tf*HM4 

W*S1 5] 

SSEA-b 7 ^V^^^HU ]8 1- 'f>f^y , A ff 6->f>r^rA EpC 
AM, CD 9, EE2XC/c-k i t If 3fc£ 1 4 KlB*S©^flBtt<**HI&o 

[If 1 6 ] 

(X@l) ^'JT»fi*HIIIBf (GDNF) XJi*©#*W*^tf*£»*fl§V>-C 
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*t*m * l . ^mmmm xs ; 

(18 2) ^m#f^tt#«^teK^2»A L> *^9Ktft*m 

[w*^ 1 7 ] 

jaT^xsfc'g'tr, 4M?3fr% (kh^PtO oM^rft : 

(igi) 7V7«a*ttgf*s?- (gdnf) xn*<rt%t$ys*&trmik*m^x 

(18 2) iifittM^filCiAL, 7JE£#&X8 ; 

(XII 3) iS^^^Ktiiit^CiAL, (th*K&<) £#&X 

So 

[|»^J1 1 8 ] 

dgi) rmmMW^mmi 1 - (gdnf) jL^(D^mm^^ts^m^m^x 
(IS 2 ) *K^m«^b^#^r^# u ^ K*Msa^t#^x 

So 

[I» « 1 9 ] 
2 0 ] 

(181) ^'J7lift*l|g^*H^ (GDNF) Xli^^&fc^trigi&fcffl^T 

(18 2) ^^#fg1««^tt^«^b^#t'Ti§«L, WM^fSIto 
[|»** 2 1 ] 

nm&fflm.&, nmmm * tz \± y >; riaia^* & , W « 2 0 ^ismo^ 0 
2 2 ] 

^vt«s^^#ht- (gdnf) mmrnKtetetz 
m^.m 2 3 1 

MK&ikmnmm? (lif) w«2 2 Kffi«o«% 0 

[ft #3* 2 4 ] 

SCiSttlftBf (EGF) ^mi^M»«^H^- (bFGF) O^fc < 

t «>^"ftL^*^tf % w^2 2xii2 3 (D^-rtifrizmwwms&yno 
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[0 0 0 1 ] 

t*j* ii# Wife* ^ *Ktiis^«iiii^sit 

[0 0 0 2] 

4itt(germ eel 1) It^rM^-MittZfcW-t & MJJ *j5lr& j&TNx^- ^ & 0 £ 
Z(Dmm<V^mn^7jkm-£frX^2>o MxJ4\ r- 9 h-* r (teratoma)i4, A, 

(embryonic germ cell: EGI1) fiftf&lffiJS&M (inner cell mass) * ^Jp-itt LfcK 
(embryonic stem eel 1 : E S IS^) K ifl L/:^{t#tt* t L t 0 Z.tib<D%\ 
H,f4, !km&m (germline lineage) ffl]fitt£fifcteiPHJ&*£*ffl-*-ffi:& £$£#LTV*£ £ 
* Si < ^iRi" * *\ ffi^W jEHf^JWft** 5> #|gMJ3&«ai-e § tz ZL t (4 & E S 

& -f S JMf <jo m 3&**# * tt T o 

Tlfflfeft»^#HT- (GDNF) , fiMJWJH?- (LIF) , ±&M/&ftH 
^ (EGF) „ ^SttM^lfflMftH^- (bFGF) $©«*Tt««tii:, ^J1«B 

ojg* n*-^ § „ & £ <vmm * e s amis* e g *eji t mm-tz tz#>i~, £ 

il^lj^tt (germline stem cell: GSM) t%~3lftz 0 B|J*>. GSIlii^TOJ 

[#E#ft:£jtK 1 ] A>f * n ^ V -7°n a > (Biology of Reproductio 

n) , |6 9t, P 6 1 2-6 1 6, 2 0 0 3^ 
[HWOII^] 

ti^ti, mm 

[0 0 0 3] 

[Rfll £ 5fcft©¥«] 
[0 0 0 4] 

±ib i e<j s-itj^-r^ < mra^ l TtM*. v * (D-mmmm * g s t s?m 

v> Jfcffl tIti3n--i»ffiat4ii:tllBUo £*Lfe©ES il6 f4 E S 
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[0 0 0 5] 

(1) ^'J7lllfl*ttMS? (GDNF) Xt±-€-<0*&^W**tf***fflV>T»* 

(2) ^iflCfiililPMli 1 (L I F) Sr^tr. ±12 (1) CS«W»ji*ft, 

(3) iti^ClfellMftSi 1 (EGF) ^^S1»»lfflM^HT- (bFGF 
) tf>4>& < v>i* tt35»*^tr, ±12 (1) Xli (2) (DV>i**L*»tcSa*0«ii^^o 

(4) 7 - ^-»© Wt'fif ^ i t t^tf , ±15 (1) ~ (3) <D 

(5) mr^ifs^-irfr, ±ia (i) \zmm<D*m%m: 

(Igl) ^'JTlifi^tt^iHf (GDNF) Xti^©^»*^trJ&**fflV>T 

(ig2) ajflL^ffliMH^ (lif) z^frtgi&zm^'c, x.mi^nhtttzmmmm^ 

(6) IS 1 (D«» s I(:eil»ll? (LIF) t-S-tr. ±iB (5) tC|B«^®^^ 

(7) Igl©WIi:±SfflMfti? (EGF) &tm»14i8$t^mJ&SE^ ( 
bFGF) <B^4 < fc tv>*ffL^*#tr, ±12 (5) 31 tt (6) ©v>-f tL**iw|aift^M 

(8) Ig 1 7 - 4Ttf *t ^ i k*-&tN ±sB (5) ~ 

o) «m«^w?L«j%fi*-e^^> ±ia (i) - (8) (D^-rtLfrKumn&mjm 

°(1 0) Ri?LiAtJ/5 s m^-e^)4> ±12 (9) HlBftO^Tt^o 

(11) #itt#IBBI^SSEA-U ^a-^WfiuJSU £l-^>^?" , ;>, «6- 
^f^'J>, E p C AM, CD9> EE2Wc-k i tfrb%&Wfrt>MlitL&&%: 
< t fev^-f *L^*«»tt-C*&, ±12 (1) tffilRO*ii^ffio 

(12) #HBte*Mfflli&7&*S S E A- 1, 7*^^WtfclR^ p\-4yT>?')y, a <6 - 
-f Vx^'J E p C AM, C D 9, EE 2 Wc- k i t j&*HH£"C**. ±12 (11) 

(13) ±12 (1) ~ (12) OV*i*tL*»K|BlRO«it*ffiHJ: 

(14) SSEA-U y * )V7,-?y$%W^ pi--{>-7-?V>, «6-r/r^J>, 
E p C AM, CD 9, EE2^c-k i ti^*JS^?»II^^< Hv^W 

(15) SSEA-1, 7 ^-;V^v>^lJ1, /? 1 Vf^'i >, «6-r/r^'J^> 
E p C AM, CD9, EE2 c - k i t 3 , ±12 (14) fclB«e>#tH4 

(16) mTOXg^-^tr, 9BScom^t^ft : 

(Igl) ^'JTiffift^ttS^iBi 1 (GDNF) XI±-€-<0*&l*J»**tf^i«l*fflv^ 

mmmzmm t , #tgi£#«£# a in ; 

(Iff 2) St£#t^#,«£«£KKSAU *>?Eftft4I8o 

(17) &TOI® (Vih*lfe<) 

(Igl) /'J7«ft*tti**a? (GDNF) Xii^^Wt/^'i-tf^^fflv^T 
(1*12) S^#fgtt#«^a^K^*AL, '^r^ 5Et#4I8 ; 

dg3) at^p ^ 7E^i±ii©^^iAt, ^r^9» (tft»<) £#£i 

(°1 8) fiLTO!S**tr, *E**»II&<0*Hi#& : 
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(IS1) /V7«ft*ttgftS? (GDNF) Xtt*<0i&W*£'frJfrHl*fflV>-C 

mm * ^* b . #t £1«$b j& wis; 

So 

fL-sv^-ftt^t?**, _tis (is) ^lamoM^^o 
(20) mrcox^^^-tf, #e»«wiaw«ii^ft : 

(Igl) ^'J7*i^l*«S? (GDNF) Xfi-g-^^^^tf^^fflV^T 

(Ig2) ^It#fg»Wa*tt«*fflm^^#^-CJ##L. #«#*Wfe**#*I«o 
(2 1) ttglli/;l±^'J7ttt*l, _h|5 (2 0) KlfilRO^fto 

(2 2) 7V 7fflIS*ttt**H? (GDNF) X^^^^t^ ttM)Uni&£& 

(2 3) ICfiMWJIi 1 (L I F) fc^tr, ±|B (2 2) KfB*cOM%o 

(24) ii:±mms? (egf) Rvm.&nmm&mfofc&Ei* ( b fgf) <75 

< &v>i**La>£#tr. ±12 (2 2) Xtt (2 3) <&V*i* tL^^IB«OM%o 
[0 0 0 6] 

-5,0 * fc. ^^#titt^#fflii&{± h?^yxi^ j -y ~o h mmmomittzx 
mm * mm-t z>tz*b otA©^«] 

[0 0 0 7] 

*5&W^flBtt#*BI&<0M#8j«i, ^'JTlUMgSIl? (GDNF) 3U±-e 

(7)^%^^tr*i&^fflv-r«m«^^*b. £tlte#*imfe*&a - 1 *#tr 0 

[0 0 0 8] 

^mmmm tit, r/^hnc*v> -c^# nxtg-e, m m ^ *? o t tiit 

[0 0 0 9] 

«^ mmmm, «Ts 7^f^m, t;vHJtt, r^tt, 

[0 0 10] 

miti-£ tlfz * 3 9 - -ir\ h V "7° v > , DNase^ ifiO^W*^rft'<b1- & £ t 
[0 0 1 1 ] 

, JilWf f t titil«^r ^ V 7iHft*llg^*i1 1 (GDNF) , SifiL 

^whwh^ (lif) m<njf&T"e&&2*tzzkK£*), mmmj&zvgmz^x % «t 

[0012] 
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[0013] 

ab»*& fc l x i±, wit wrsswa-offlis K&m-t & mmMM^M & 

m^m^X^ ■feJVV-^-^ JrL«tt^^ * n Tf-X#fcjgv> if^lf fen 
&o ISJ^mfflSaiis «6-r/f7rA c-k i tfa«lttl*«i: 

iltSifc^l^^itl^ Proc Natl Acad Sci USA, 97, 8346-8351, 2001^ *#J8 
) 0 **v>l±M^ ffOd y e Srfflv^T»lR»iWJ8&*aWi'taii: fc^"?** (ffllx 
«\ Development, 131, 479-487, 2004^£#M) 0 
[0014] 

ffll^v^lv^Wiittii, »ffi*-e&tu*\ WORSES ft* v> 0 

^•;K ^^^O^Hi%, "V^ -7^. ^7yfOll -f^, *=r^ 

o lifcLtti, -Vh'J, ?X9, TKA', tf-f-aV* a h V ? 

[0 0 15] 

Bi(i, »|J»jtt^****^«>— #^K3fe-cS4v>*», Wxtf^^K^THl. ffi&^O 

- 8 B&WTFZfi&o 
[0 0 16] 

*§£WK&\,*X, ^'JTttfi^ttlflBf (GDNF) c^^fcii. 7 ;V h V > 
(Neurturin) % ^;V-fe7>f> (Persephin) , 7 5 > (Artemin)#0 G D N F^t^ 

^ftHT- (GDNF) & J: DNF*^Wi: ^tt^fO-fk^ («x.lf 
GDNFHr7°*- (££) (») SSitfk GDN 

uOJ;^^*7^- (If) £tzl±Wm^^y°?- (#) fcl±, WtLRetf 
n v>^^---ff*3J:rJ f GDNF-7 r 5 y - ^-b7^- a : sj&^^tL&o 
[0017] 

GDNFfM*tli> ^'J7tt4*#l*IB? (GDNF) fcMLOfifcg&^r"*- 
£ tfs & £ vMi <7) V -fe 7° ^ - £ tefitftb V -fe 7° 9 ~ KM LX7V7 fflfo S H 
T- (GDNF) ©i^ftfflt4ft^**fl*t4o GDNF«ft^ii:Lttt, #tc. 

[0 0 18] 

T»S*#^«H?- (GDNF) is £^GDNF^b^f±*?tfi^::»U 
c R e t Hr^-f-nW^t-W 7V7ttfi»g^*Hf (GDNF) „ 7 

"t" & o 

[0 0 19] 

r^'J7ttfi««iB? (GDNF) ©±M:#ItS^J fcf±> ^7* 
!Sl*tttfiB^ (GDNF) ^->^^-;V^^«-r^ V-fe:/*-* tzlt^ommi^t^ 
*-K*fU 7'J7«4*»®IB? (GDNF) H*KfiUH?-&ft^W**l*'* 

[0 0 2 0] 

rGDNF V-kT'^-J fcli, ^'J7«fifttI**B^ (GDNF) l-fcttGDN 
F«ft#W<&tt<fr«R, ^'J7«fi««B? (GDNF) ifeliGD 
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t±, (GDNF) l/cttGDNF#Mf©y^t^ 

^^ttV^^^-t?^^ c R e t Hry^-fn ->>^- W^lf P>tL& 0 
[0 0 2 1 ] 

rGDNFffiBSHr^-J fcfi, ^'J7»fi»St*S? (GDNF) SfciiG 
DNF»ft'&*©'>^t^*feaiH:V^ ;'JTttft*ttK«B? (GDNF) $ 

tt G D N F #fb^t) o v ^ ;v ZfcMir svt^- £ ^tt-ffc-t * ^ -t ?° * - £S;p*1- 

£ 0 3 &-ffc#Wli> W/A-* t GDNF7T5 , ;-V"k^-a : s ( 

GFRa) ti^WHr^-^io ^tL^fiffc, T»fi*#@^*H?- ( 
GDNF) , ^4:7^ 'A T;v-r 5 J: ;v 1 'J y<D *s71tMtzM 
# (signaling receptor complex) M#-f&o »7r5'J-01/'fe7 , ^-tLTIi4> 

(G F R « 1-4) (Jing, S. , et al., Cell, 85, 9-10 (1996); Jing, S. Q. , e 
t al., J. Biol. Chem. , 272, 33111-33117 (1997); Trean or, J. J., et al., Nature, 
382, 80-83 (1996); Subanto, P., et al., Human Molecular Genetics, 6, 1267-1273 

(i997))^gfc£n-e&&o £ *l <b \tty$L ttv^t ;v £{S3t-r & £ t^t £ & ^\ -f^T^ 

V # > Klt^*3 llfcRe t iMl^f^t^ £ o 
[0 0 2 2 ] 

♦aUOimjSCiv^, igM^K&tti&FV T«fi*#»«S^- (GDNF 
) X«^-0*&^oaiJg{±^ aUTO. 05ng/ml~100mg/mK«£lfO. 5 
n g/m 1 ~ 1 0 0 fi g/m K £p * L < it 0. 5ng/ml~10/ig/mK <£ D 0 
iL<S0. Sng/ml-l/ig/mUlCfffKliO. 5 — 2 0 On g/m K 
v^^n^tKliO. 5-50 ng/mK L < t± 2 ~ 2 0 ng/mlT?&So 

[0 0 2 3] 

*&m<Dmtt&Ki3\<*xm\<*btL&mikK, w.K^mm.^m^ (lif) 

[0 0 2 4] 

*»w©*3S^^*v^t, ejdjpiffiWH^ (lif) imi!i*\z'&*tL&m&Ki±, 

^ommt, il# 1 0 ~ 1 0 6 units/m 1 , ttxtfl 0 ~ 1 0 5 units/m U & £ L < 
S± 1 0 2 - 1 0 4 units/mU J: i L< Ii3 X 1 0 2 ~5 X 1 0 3 units/ml "C*> So 
[0 0 2 5 ] 

*5&gHw»ac*ffiC*v>-cfflv>e>tLSJ&»tt, ffJKi^IlclSWSHi 1 (EG 
F) ^^»f4Hli«M^H^- ( b F G F) < t v^-ftL^N 2: 19 0i L < it 

[0 0 2 6] 

**MO«at^t^v^T, ±»iiSH? (EGF) j&*J&tt*H^S*L*»#KM: 
, -eolKl^ IflKO. 05ng/ml-100mg/mKMilfO. 5 n g/m 
1-100// g/m K fflKttO. 5 n g/m 1-10^ g/m K i>)ffiL<li 
0. 5ng/ml-l/ig/mMrtHL(liO. 5 ~ 2 0 0 n g/m K V>o-€"5 
J: «)jfcPS L<«0. 5-50 ng/mK f ^ff^L<li2~3 0 ng/mlT?*S 0 
[0 0 2 7] 

*3&9l!©»3i^ffiK:*v>T, il*ttli»,«JtftiaT- (bFGF) ^ife^^^ftL 
aj&^fctiu foSSli, iflSO. 0 5 n g/m 1-10 Omg/m 1 , 
5ng/ml~100^g/mK ffiKliO. 5 n g/m 1 ~ 1 0 fi g/m K J: «3 
$f£L<ii0. 5 n g/m 1 - 1 ^ g/m K MKfcF* b< 540. 5~2 0 0 ng/ml 
% v^o^d J: <9#f 4 L < i± 0 . 5-50 ng/ml, 4 L < it 2 - 2 0 ng/mlT?*&o 

[0 0 2 8] 

*3&Wt*v^Ti&iltH^4*f9 SiM h #W > (^ V T,«El3*W£»ia^- (GDN 

f) „ 6iiWj@ T (lif) . ±&mmm&m^ (egf) Rzfmm±mmmm^ 

(bFGF) m it, f&*fcfi3fcOf>tf>, iff L< lt±i&<Dm$LW)ysm%:<Db<DX*$> 
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[0 0 2 9] 

^'J7»S*ttIi*0f (GDNF) fcLtlt Will b (WO 9 

3/0 6 11 6f^>7V7 1) , (^DxJfGene 203, 2, 149-157, 1997#M)^ 

O^V7ttffi*i^«H^ (GDNF) ^M^^tL^o 
[0 0 3 0] 

filSifBf (LIF) fcLTii, fllxJf, HI (#M^pl-502985-^-<2rfl) , 
(#M¥l-502985-^<2r#) , (#PS¥4-502554^-<&#R) , "7^ (#W¥4-502554# 

•2rm) , *V (#M s F8-154681^-<&^) f^SMPMHi 1 (LIF) ^ife£tL&o 
[0 0 3 1 ] 

IKIWSBf (EGF) hLTtt (MxtfNature, 257, 325-327 

, 1975#M) , t: 1- (#|)£(fProc Natl Acad Sci USA, 88, 415, 1991#M) m<D±.&M 
MftH^- (EGF) ^$il4„ 
[0 0 3 2 ] 

Ilttlifil^SIf- (bFGF) tLTtt, «x.lf> thbFGF (MxJfEndo 
crine Rev. , 8, 95, 1987#M), ^vbFGF (^llxffProc. Natl. Acad. Sci. USA, 81 

6963, 1984#M), v)^bFGF (#(| x. ffDev. Biol., 138, 454-463, 1990#HS) „ 
77 IbFGF (IMIxJfBiochem. Biophys. Res. Commun. , 157, 256-263, 1988#f£) # 

[0 0 3 3 ] 

geM#*>v^5t (#A, fim^it^^m^fc^-tO ^ 77^>f 

[0 0 3 4] 

ggH^ >/^Jt^j3&t&#A, «mX{±^^tL^>T5 ymvmtMlfrl ~2 0>(i, SF 
£ L< fi 1 ~ 1 om, i W£ L< (± 1 ~ 5«, f^iL<lilXli2It*So 
[0 0 3 5] 

70%m_h, i»)jfiPiL<ii so%m±, s^:SfiL<n 90%m±, i^H<a 95 

i fc %MM-f&o ffim$i<Dm& (%) fi, (Atlas of Protein Sequence an 
d Structure v. 5, p. 124, National Biochemical Research Foundation, Washington, D. 

c. (1972) ) £iE*3*L-cv>;& t& wM(vmm*m~? %>tz$> tioor ^ ymftcpK 4 
1-^ 2m^SB^j^/jN$v^tc«i-^T5 (%) fcLtiffi^tL^o 

_h|S^ h 'J > > h tLtli, «*. tftA^ y * (Sambrook, J. ) <Z> I"* 

^ n — yMfc^&^M (Expression of cloned genes in E. coli) (Molec 
ular Cloning: A laboratory manual (1989) ) Cold Spring harbor Laboratory Press, N 
ew York USA, 9. 47-9. 62Rfl r 11. 45-11. 61j ^KflBttS sUfc'W ?V -*r- v" a >^ 
# (#!l;U£, &>4 5°C, 6. 0XSSC^i:^lt^^^'J^^->3yf) 

^l"?) o 

[0 0 3 6] 

#Hett»j|IB]!&^<0#jmiSlOi&*P^V>Tt±, LIF, EGF, b F G F^W-T h * 4 

*»WO«i*Si:*V»T, LIF, EGF, b F G F^*<&trJ£Wi*JBV>a - K X Y) 
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, i^£Lt# fBtt#*ni& * Mi" & i fc § * o 
[0 0 3 7] 

^Tl, #^Pl5££tL&v^, MilfDMEM, EMEM, RPM 1-1640. a -M 
EM, F - 1 2, F-10, M-199, HAM. ATCC — CRCM3 0 , DM- 16 
0 , DM- 2 0 1. B ME , S FM- 101, Fischer, McCoy' s 5A, 
Leibovitz' s L-15 , R I T C 8 0 - 7 , H F - C 1 , MC D B 1 0 7 
, NCTC135'. Waymouth' s MB 752/1, StemPro-34_ S 

[0 0 3 8] 

/^-i/ijy, yy^v^y^f) , i»J (iilfHEPESf) #7^Wbti£o 
[0 0 3 9 ] 

#^lte£^&v^, fff L < {±±I5Bi?Lti)^S*ojflivt (MxJf? vJMlfiLVt, n MfiL 
•/f^) ttz!km<D it WMMtd (« x. if Knockout Serum Replacement (KSR)" (Invi 

trogenttM) 30 ^fflv^T J: V^ G jfiL?tc0^i±#^Pl^$ *L&V^*, ®#, 0. 1-3 
0 (v/v) %<7)|£|l|-e^^o 
[0 0 4 0] 

t» § , wz. «\ nii^iEia tf * m^mmmm, mmmmm sTof) #m 

y 4 -^-,«iig#<2r£n fax-fi^W (2f>-7$l^) Mlt^^WJ (v>f h 
[0 0 4 1 ] 

ffi is * «B!i^*^# f ± . k & ^ xm-nm fix v> a 

Jgt*ft*fflv^ifc*»-ei5 e f?!)xJf, ^*zajgiiaTO3 0-4 O'C^IM^ "9, 
£f £ L < fife 3 7 t:«^§tL^> 0 c o 2 a^RteSTO i~io %^tEH-e^ «3 , ffiL 

< tife 5 %^$I^$tl& 0 ?I|gf±®irfe 7 0 - 1 0 0 %Ot5H^* >9 , ff^t< fife 9 5 
- 1 0 0 %i)m^Zii&o 
[0 0 4 2 ] 

[0 0 4 3 ] 
[0 0 4 4] 
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[0 0 4 5] 

mm, iH^<^«^ii> -oxm±mwzti2>tf, ^ux.tf 2 - 5 Bmm, i~ 

1 / 4 (ig**}JB K*5V>T f±*ft L < \t 1 - 1 / 2 «) *L& o 2. fc, m±L 

$^;Estti3D^-«©FiPi> mu^mmt uu, «xtf2 - 5 bf^pb, 

1/4-1/1 0 tL*o 
[0 0 4 6] 

--^f^i-^o -t©3n;-li, ffifigMSMRC intercellular bridge) fc *^B£ (morul 
ajat^i^M&^i^UfeD, itLl±GS«BB&03n^--e*>So fll 
^ 3 n^-tt, «£ «9®<Stfe3it *l (packed). ESttfl^ni-Clltlfetlfi 

[0 0 4 7] 

o ^, ^ vMi#ift#«©«W^ - * - f Miliar , ^jvv-^-f^v^# 

[0 0 4 8] 

[0 0 4 9] 
[0 0 5 0] 

v . x t&m-r &z.tx\ * < # * - ^ * * ° 

[0 0 5 1] 

^Bli±^t^f*^> (^n»ft*»a? (GDNF) Xi±^0^# 

®> ei^iiBf ( l 1 f ) N ±&mmm^m^- (egf) > 

^ (bFGF) ) & < X$> ±v^, Sf i L< iifilMPPMH?- (LIF) *#tfo 

[ 0 0 5 2] 

^tfL»*JflL«f^»KI±. L< W:0. 1~5 (v/v) %T?&19> J: «3$f£L< fi 
0. 3-3 (v/v) %■?*&«, «Fi&B»t»»w^*tLW*JflL»w»iK»i- L < ^ 2 ~ 3 
0 (v/v) %-Cab «9 . ± U»4 t< tt 1 0-2 0 (v/v) «> 
[0 0 5 3] 
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, mmmm<vmmKbl-mKm^bti2>&^1& (iilfStemPro-3 4 SFM 

DMEMf) -e^)!9#^o 
[0 0 5 4] 

[0 0 5 5] 

^l^ycv^^\ ^^{f-r^x^m^ m—?>-mm<offiifcfrt> io~i20Hft, »st< 

(il4-40 B^-C^&o 
[0 0 5 6] 

HKU igtfiA£l§ifeB^«L*:tt^<^4 -4 0 BB> ttBi:^'JT*fi» 
(GDNF) Xlif^ft^-t^^M^^nL^^^^^^^™^ 

[0 0 5 7] 

|/;C©J:^WA, §*B^iV^ WmittOig* tt Jt Jfc i: R« 7 -f - ^ - M 
[0 0 5 8] 

[0 0 5 9 ] 

Z> i #<2r^no^vS £ J: *) VtiR-t * - § * o 
[0 0 6 0] 

5&*»*fS*LS 0 Ltlt SSEA-1 (ESttv-*-) , 

7 *)V*~?ym& (ESfflU!^-*-) , £ 1 -3Sirf« 6 ->f >-r^V > (ESllfGS 
ffllfiv-*-) , EpCAM (E Sttl^ilitt (spermatogonia) v «-:»-) . CD 
9 (ES3WJ!feXl/«HR» E «ll!&^-*-) . EE 2 . c-kit (3HfcL 

JIM v - * - ) ^a^tf *> o 

[0 0 6 1 ] 

*tLlf, SSEA-1, 7 p 1 6 -4 y-r^V >\ EpCAM 

, CD9, EE2X^c-kit^fe44»*featf*t*^&< fcfev»-f*L^*»»ttT?*»?. 
0£L<li, ^T**»tt-C**o -7 *;v^-7>trCM> E E 2 Xtfc-kitttJ? t L < 

ttPRfctt-C* & o G S JHBflatt SSEA-lX^t^v ^fitBC**»Ett"e* & 

[0 0 6 2] 

nfcttl MOT^-#-^MOT-hK3£il 

[0 0 6 3 ] 
[0 0 6 4] 
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S*»*?tBi-* ^H s t^o *»53©»3t*fttw i I9#^tt^>#fg14^«{±, ESi 
& t mmz.T)V1] U -7 * X 7 r * - &m&"?& & ° —2k G S 8Mfe W: 7 * U -7 * * y 

, G S lffi)&7> ftffli fc«BU $ tt S o 
[0 0 6 5] 

ab&v*J4> ig?*°'J> 9— -if Xttl&J&C reverse transcription polymerase chain re 
action: RT-PCR) \Z X o #fgttMIfeH#Mfi^^f&ilLTV>^itfST-^O^a^ W 
niiCiott, ol^rft J: D # e> ttfeJMBlfi^ffitt^fiiW L T v> * 

#*»^l&abrv^S3ltfe?"fc Lttt, Oct-4, Rex-1, Nanog^*H 

& e s * © K&^<ww$jf; * tt^» o *§km<o$y&-%& \z£t)nbti2>& 

mn&Mffl.te, Oct-4, Rex-lR0 f Nanog*?>&4 Pufr JUtf tt* 4?* < fc 
[0 0 6 6] 

t ii4 *• fie -ciio w <7) mat^-fe \z.£*)fttbtifc& mmmm aT7F-v^ 
wm> mm, ^m^±&, #30 5&q*B$^*o 

[0 0 6 7] 

[0 0 6 8] 

[0 0 6 9] 
[0 0 7 0] 

asanas. #m, mmm, mwmm, mmmm, mmmm^mfhti^ 

[0 0 7 1 ] 

?tim*mmm (mx(?mac i»«^^) , (w^tfGr mem 

[0 0 7 2] 

«iifcD3 1 wttiwisft t^m ^ hti&o 

10 0 7 3 3 

fflSE# 2004-3115765 



mm 2004-101320 



^-v: 11/ 



&l<f2>tgm (flfl&tfBlood, vol.93, pl253-1263, 1999^#M) , fJE^MB&^Mt^S 
ffl -7 - ^ - jjfflfa (M £lfOP9 M % if CO * 1 n - <^ W Z. & TProc 

. Natl. Acad. Sci. USA, vol.100, p4018-4023, 2003J „ TExp. Hematol., vol.22, p9 
79-984J . TScience, vol.272, 722-724, 1996J ^Wftfyi^o 
[0 0 7 4 ] 

(fflxJf TProc. Natl. Acad. Sci. USA, vol.100, p4018-4023, 2 
003J , TExp. Hematol., vol.22, p979-984j , TScience, vol.272, 722-724, 1996J 

[0 0 7 5] 

#KM\ jsHSKWu S»#l6tt#HHJfe* S C F ^feT^±*&O^K3t^lBI&^hif 
7 4 -f-*t^*t4 (MxJfProc. Natl. Acad. Sci. USA, vol.100, p4018-402 
3, 2003^#PS) 0 
[0 0 7 6] 

[0 0 7 7] 

x. Ji"M B P ffift&NB Jfe & if) ft £ o 

[0 0 7 8] 

tffctU #fcR5£3*LfcV^ f!lxJ2\ #^IBia^lt:il«^ (^!lx.{fN2B27^fll) 
v^cJM^3^f «btL& (fflxJfNature Biotechnology, vol.21, 183-186, 2003^#flS 

) o 

[0 0 7 9] 

• ilkfif & & #■ UBte * «l«ri- * o mfc&fc £ ^ x \t , y^f;v^i^^yF^ v 16 
jBJflLWT^-/^ y^^lr&^JVsSyft- (DIA-IATR0NttS£) f«IM^©iM^§ 
^ffltt^Wf tjffl]&*«» t> - 8 0 ~- 2 0 0 °C, fiFt L < tt- 1 9 6 °C 

) ©iftti)|^Mtl.o 

[0 0 8 0] 

t^o xmm^^mm u l t t -r * 0 iwo^fc t # ^ pis $ tia v>a* N 

f!lx.{i\ 3 7t<OfijSffi>f^ 1 0%ME^yl?l*Mt4DMEM (DMEM/FC 
S) Zm^xftv ifcf-e^o 'ES««!iif^~r£^^ 

[0 0 8 1 ] 

■£fi2> 0 

[0 0 8 2] 

#IBtt#iWJ6^ t ^«*S : ?5fca£#mtt#3Wfl& * Jit § & o 
[0 0 8 3] 
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-So ?~ t LTIt ^7^U'^^-, trfflv^ot^H. 
o tfc, ^7^;v^^^^-h Ltli, l/fo^7^;v^, T^v^-f;^^, -ty^^i/^ 

^ v - r ^ 4 ;vx ib tt£ o 
[0 0 8 4] 

^-^#fg'IWIfflI&^SAi-^^&ii LTt±, 0Hx.tf, 'J^iVv^A^ DEAE 
[0 0 8 5] 

#J Citt & * tt^-ir Mfc^-X & & K it , BMM £ ffito L tzt&Hi *m v> X , 

[0 0 8 6 ] 

v -> ft fc -T a »J»tt«fc?s 1 a c Z ( /? - if y 9 Y v 9 

-^MUJ-) .cat (^n5A7x-3-^7*f^b7>^7x7-4?jt^f-) fcft 

mt-tz utf-9-&fc=F*$*mx-r%>zt \zx >)x^77oif^«it^^ &&v^ 

l±^*yyf%<D4 >Yu>&fr\z&iz^<DifcW^*fflfe2^&T)NAmPl (Ix.tf, polyA 
#Jn->^f-;v^if) ^#AL, ^M^7*yy>-RNAI:Mt:^*<t^^i^(: 
ioT, »*»l:jtfe?t««t*± 3 fc#t6L;fcDNAE?ll DNA« 
?fr/^^-) ffl El J: «9 #f^£%#lffliao^'fe{*^#A L> # <b fitz 

MB \Zo V* X ^M^OilfTS^O D NA±* & V> tt -e ^OD N Affi^iJ Sr - ~f t L 
fV 9 A -if- v a >Wfth%> — £*y t- -f ^-±©DN AMB^iJ 

fc^-^fr/^^ —ffc» L fc^Oat^co D N A m^OS^H^ D N 

* aKi" * £ t ic j; 19 # £ t fc £ * o & w± > august/ t auM^pf mm*) %m 

^#7EO«fS^-£^3c£« C r e - 1 o x P»*tlV>TUv> (Mar t h, J 
. D. (1996) Clin. Invest. 97:1999-2002; Wagn 
er, K. U. <b (1997) Nucleic' Acids Res. 25:432 
3 - 4 3 3 0) o 
[0 0 8 7] 

(th*K^<) ^Mtsih^iSo t tz±m<Ds5&xm*;ir*?kMLjz&mn 

[0 0 8 8] 
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[0 0 9 0] 

&M-^Hb£-£&^?£ (Development, vol.125, 1747-1757, 1998) „ ESMMtti 
»^5Mfc£«^& (Neuron, vol.28, 31-40, 2000), EStt^i«^Mt$^ 
(Development, vol.125, 2915-2923). E S«^^f >^ V >titt^M§^ 
(Proc Natl Acad Sci USA, 97, 11307-11312) , EStt^ElllMft 
(WO 0 1/0 8 8 1 0 0fA">7V7H , ESlffi©*! (x^'J* 
^ K*T^) *l&$,mt2>ztiz£ vF*lEMaJ&, ^Kltm, nHm«. 

I*J£». «fc#*Bfl&, ^f^M, 'L«i)&. ^V7tt, »tt. ±& 

/ ^-9^y«9--f hSr»jS-rs^ft(Reprod.Fertil.Dev.,10,31.1998) 

[0 0 9 1 ] 

[0 0 9 2 ] 
[0 0 9 3 ] 

[0 0 9 4] 

TKJ (i*;^^ («x.tf. FSH»ffifflttt4PMSG*J:l) f LHftiS:tt4 
hCGM) i ^»WM£ttL^»%£, fc3SS5£« £ £ Mf£ 0 

[0 0 9 5] 

fc^Sfr&tt, «L> **?W)W (TihSrSfeO £tBH-f&o 
[0 0 9 6 ] 

HK> Hm**?^ (£>£!£<) ^iEtib^t^SBL, «<t (Fl) 

o 

[0 0 9 7] 

Wi^tiio ^Kftbti?zm{ttxm^r-um&famm*mM2*£2> z tx~, m 
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[0 0 9 8] 

f fc, ^f&Kti. ^'J7«ft*»*IB? (GDNF) Xi±-?-<7)^%^#tr, If 
[0 0 9 9] 

Sl«»li> M^eJfll^miJHi 1 (LIF) £^fr£^ffi5|t&o 
[0 10 0] 

tfc, lc±MMftlf (egf) &mi&^teait»Mftl3?- 

(b F G F) <7>^& < t fcw-f fti}\ L < \i&X*&trZt&~C%& 0 
[0101] 

mt'^a^^^^tLSfi^ mmu mmn, m&n, m 

[0 10 2] 
[0103] 

mnw\ 

[0 10 4] 

l>7>^yx-7?'7')^ C57BL6/Tgl4 (act-EGFP-OsbyOl) (JgJLT Green 
mice Pf iS i t £ ) (^:E^, l« i «3 Hft) OffM * 
k^MfcStLfco -<7)Green miceti E G F Pmtt*MW&JK-£X?)imi&WlK&^X§&mL 

o 

[0 10 5] 

fiP^, v**<£i»Jfc£j«fflU PBS^&ItiiU lmg/mla?^ ( 

id fc-g-tr^ 3 7ti:-cassiL^i5^>^a^m » 

If^tiCL/Co PBSCi 19 2ia*i§HxTl4*»*LfeMKO|fflJI&*Bft*Lfe^ 1. 4m 
g/ml DNase^tfO. 2 5 % MJ 7°v> We3 7 tCtlttlt^^f) 1 

^ ^>^ClLT*lftIlI^i*L, 6 0 0 X g-C5^ra^LTffimm^lIl^L 
[0 10 6] 

igitilte, StemPro-9-y 1 ; (Invitrogentt^) ,25^ g/m 1 >f 1 0 

0/ig/ml ^7>^7i'J>, 60/zM 7°M^>V, 30nM -bWit h'J^ 
A. 6mg/ml D- ( + ) -^3-^, 3 0^ g/ml tf^tfVgfe, 1 ^ 1 /m 
1 DL-?LK (v^ttM) „ 5mg/ml ^v7;V7*5 > (ICN 7^ 
ft/i^SD . 2mM L-^;v^>, 5xio~ 5 M 2 - ^ ;v # -7° h ^ ^ - ;K M 
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EM#Mtf^?Vi$ (InvitrogenttM) > 1 0" 4 M TX3;vtf>m, 10/<g/ 
ml d-tf^^ 3 0ng/ml /3-x^b7^t-^K 60ng/ml 7°n^ 
^xn> {*yff^±m) . 2 0ng/ml T^^JifeiMftBi 1 (E G F : Becton D 
ickinsontttO , lOng/ml il^tt^li^fflMftH 1 ?- (b F GF : Becton Dicki 
nsontt^) . 1 0 3 units/ml E S GRO (v^^SMIUSf : L I F> Invitrogen 
, lOng/ml »x.7 7fGDNF (R&Dv^fAXttl) , 1 (v/v 
) %^E I >vlftLtt ( J R H *4 SFM(Invit 
rogentt^)^«ffl L/Co ffill&tt 5 % ^-^1^* £^tf ^^"C^ 3 7 *CT*i#S *Lfca 
[0 10 7] 

[0 10 8] 

mi± h y 7 9 s>#mK -fcoT^ffcstu 5~i4H^pi (^ongpi^D i vt»t^ 

ri:^^) -c\ ^#:^coffLv^*-7°v- h (x l ~ x l / 2 ^#£tLfc 0 

fci 0 HT?**©*iSt:*ftU JWH&ttStr*^*^ (xiff) o 2KB 
&£Wi3jgBo«ft^<b. USttv/f fv^f > c t Wlh? Wlf 
» (ME F) TiKi#3*U 2~5Bfe *£*IU»! l± 1 t> 1 / 2 jfrfc, 

5 1/4^1/1 0#*W>*f Lv^MEF^ft^tL/^o 

[0 10 9] 

ES»|3D^-©», fflU&tt^ WSHtl 5 (v/v) 96FCS, 0. 
ImM 2 7° 1 J -;K 10 3 units/mltf) E S G R 0 ( V7 X SlMIS* 

(leukemia inhibitory factor) , 4 > \£ Y uf>tt$0 RZf 1 0 ng/ml 
7L*7 v f GDNF (R&DvXfAXIifi) , «r«2W Lfc ^>W« ? agfcSEW - if^mz 

ZO&MKLmWi-X&WkStt. IT 1 5 (v/v) %FCS, 0. ImM 2-^;V#7° 
25.^1 0 3 units/ml <7) E S G R O ("V** SjUl^MH^ (leukemia in 
hibitory factor) , ^f>e>n^ttl) *«JD Lfc y nSfcSM - ?)^mzx 

[0 110] 

777°t^rtCiot^ 7>$tT* § fc 0 
[0 111] 

i»«<7M >tf h n^j3it^«^«^<7)7WtMiis (Science, vol.272, p722- 
724, 1996)^IBm^or«$tL7t 0 BP*>> 3fJt*«*0P 9^ bn-v7^-^ 
-± ^ K * JfiL^*H]fe^©$Hfc**N*L;fco 
[0 112] 

>r >if h n \z&wr&ftmm&& «t ^ y rm^^^HbsfaSii, n 2 b 2 

7^**fflV^ (Nature Biotechnology, vol.21, pl83-186, 2003) £>f2*Uct&o 
StLfco fi|It>> S«**«H&*> N2B2 7§M, 0. 1 9 ^ > 3 - 
7^f 7^7°V- H~ 0. 5-1. 5 x 1 0 4 / cm 2 ©flt'Sil^o Wi2 
HCTiiKf U^OfcXtftLfco N2B2 7I±, 3c^N2 (2 5g/ml /f > S/ a U > 
„ 1 OOg/ml 7*h9V^7i , r/, 6ng/ml T'n^fnJ', 1 6 g/m 
1 7M"», 3 0nM *!/>tt h 'J 7AI(F5 0 g/m 1 <7 vJflLVtT;vy 5 > 
75^->ayV (GibcottSO ) »UDMEM/F12 (SigmattS) fcB2 7*» 
ftlLfcNeurobasali&tt (#KGibcott») 1:01 : 10«^«ET?*So 
[0113] 

-f >tf 1 o^^lt^^MB&^^^b^Sfi. (Proc. Natl. Acad. Sci. 
USA, vol.100, p4018-4023, 2003) OlMftfcfllo T^EJfiS tLfco SP*>. SKMfe^, 
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[0 114] 

J##,«^. 4 *t h n^^ttSJflLWrt&fflJSO^Hbitalltt, (Proc. Natl. Acad. Sci 
. USA, vol.100, p4018-4023, 2003)©ffi«fcflEo-C3!ifc3*Lfco II^ilSH 

5Mt£fl*U 5 BftCPECAM- mttilfitV- h U V- hStL^mSrSM- 
OP 9* fn-Y7^-y-±ttlt^-^a >9> JMft&ffl^OTMb^ifSL/i 

o 

[0 115] 

tfz, ESliatli, 1 2 9 s v j vWftl©^!:!^/:. 
[0 116] 

— ^M^LTiA, 9 y htt:EpCAM(G8.8). -7^^K:SSEA-l(MC-480) (#§£$f 7* 
ij K-v/-?>^, x^^-y^^) „ 9 y hf/L-v^^~7 *;w;*^>(Forssman)#LliC (Ml/87) 
, 7 y hSrCt: h « 6 -J >TW >(CD49f) (GoH3K tftf y h 1 

-f'/f^'r/ (CD29) (Ha2/5) . A P C|£^7 y btA^ «7 *c-kit (CD117) (2B8) , ?fh 
^7CD9» (BD^tt'fi'/^ttR) S.O'^y >StTDAfit]g(EE2) (tcKtW 
ffi^Wrt«t 0 ^fflV^tL/co APC^-V^7 7 MgG (Cedar lanettM) > 

APCfe^ h Uy°hT^py (BD^tt^^^ttl) . A 1 e x a Fluor 
6 4 7^t^7-; M gM, Xt±A lexa Fluor63 3|S^^DlV7 7> I 
gM ^1/^15-^-718) tfZLXjfcfrbVXm^btLtze fflfcpk&&m± (Proc 
Natl Acad Sci USA, vol.96, p5504-5509, 1999) OfBftt'^o -CHifeS fifz a «t±F 
AC S -Caliburv^xA (BD^ tt^x>7ttg) X-ffiffiLfz 0 
[0 117] 

MZtLfZo 

IP % IHSS ^ 4 %^^7^^A7^rt: K (PBS*) "CHjeLfco — ^5l#£ LTti. #lM 
AP29WJ^n-t ^tnitf^ #lM BPvW*''j;n-t >V#L# (ChemiconttM) 
„ v^£tl5 ^v^Eil^e^ * n-^-;v^#: (MF2 0) , jyCCD31^ y ^ n - 

fflv^o »oM^tic y 3 *m&z^?zr.%$ifc*m^xvjm\:Ltio 

[0 118] 

7^#V 7**7 r^-^fc-feli (Nature, vol.352, 809-811, 1991 ; Cell, vol.44, 
831-838, 1986)0|B*Jwfl6oT|dt$tLfeo 
[0 119] 

&Tfc:&AS*U |ffl[*6 3ill«l:ilf?*ift. ^^tLfejfiiftlil 0 & 
[0 12 0] 

?mm) 

C5 7BL/6v77>(7)3.5 dpc J8MS?)#JK (blastocoel) ftK 1 0 tf»S> 1 5 'fiOGr 
een mice&3fc©*&*3 flitmi&iP&XZ *Lfc 0 KIl!±2.5dpc«^iII CRM1S-777 
<D=¥--g\zm2fLfco m 7 0 %OttfttAli:, E S«^Af^0^r^ U XAOfJ^i 
^^K<eH£j£(germline transmission) tCl^»*2St»3r-J-jEfilfSktt«iH (euploid karyoty 
pe) *ffSrL-CV^ 0 
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12.5 dpcOj§&JE^**£}ffitfJU U VftTHteMfc&fcJB V>-CilH Lfco ^« 
B^**OStfir3im-*fftSU *3fc««tt«rfflV>TGreen mice£l5fcOE G F P O&ftfcJB 

[0121] 

(R T- P C R) 

RT-PCRt:i«Oc t-4, HPRT, R e x - 1 S^'N a n o g OUSOfillf ti 
„ (Science, vol.297, 392-395, 2002; Mol. Cell. Biol., vol.13, 473-486, 1993; Ce 
11, vol.113, 631-642, 2003; PNAS, vol.100, 14926-14931, 2003) <DwdMK$£o X 

[0 12 2] 

~i4JI«5DBA/2 , rf^O»lt*GDNF > bFGF, EGF* itTL IF*ttt 
LfclRfc, an^-O^l^i, »F^lf (intercellular bridge) fc 
HIHE (morul a) #*at J: U #«ft WbtLZ. G S «HJl&<aftM «J * *MH ^fttv^; 0 L 
^L***^ ^Sfc «5%) conn^-}±E Sll^f L«^1LT^/: (Hi) 
o itL^<7)3n^-iij;^®< ft. (packed) „ M#Jg*P§$rf£ 3 *> <b 6 iWBJBlft C 

£B ii, L- o 
[0 12 3] 

tii^^ESttSan^-ti, FCS, 2 -^;v#7°F^7-;K ^xSlMlfi 
(LIF) . S^'J7»fi*ttgi«Hf (GDNF) »L/:^My3?fc 

nn--i:^o^o £*Lf>CDE S|»3n--liE S (FCS, 2-pOV 

U'fyx.jrS-JuR&'WX&jla.ffiU&Ei* (LIF) «|Lf^M';35S!^-^ 

[0 12 4] 

S1E S Wfl&{±, >f > tf h n t\ 3 0 0 (DBiXX £113$ L * 

^?>±i5iL^o itL^ofeSliSatt^ofto H^lfe-fe^S (ICRf) 

tutrix L/^U E Sfilan^-^j&^JKfltratfrfc ^ 4KftTU fl JH5M9Sv>£ 
^t:i2 $ tif; G S «^ E S IM^ftTt^t LT ^ _L|fiES«#3 

[0 12 5] 

£ft£<^E S^ffiJ&0^3IM£f^££#>^ Green mice** O^^tISal Lfc c 
micefiEGFP (enhanced green fluorescent protein) £> W^Mffl^^^^X-^-^^ 

frX g £ o 
[0 12 6] 

±l2^*»4"OEG F P (E Still) ^ov^-C^Mt/CM^Hil^ 7U- 

■9">f Y*-?-1tZ X 9flf$fLfc 0 H12 (a) ~ (h) Kj^SfL* J: 5 ^ S 
SEA-1 (ES»7-A-) , /9 1 -RZfa 6 -4 >x^U > (ESXVGSiHBv 
-*-) , EpCAM (ESJffll&aV*(|]RiWJS(8permatogonia)^-*-) 

(ESifiSWfllv-A-) **»ttt?*D, 7*^^-r>iftLH (ESl)|v-A 
-) „ EE 2 (mmfflM*?-*-) Xtfc-kit 05HtLfc*m*HJ3&^-#-) **H»ttt? 

[0 12 7] 

itLtli^IK, GSllliS SEA- 1 Xtf? * vJfclRtf*^ i 
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tfrb (H3 (a) , (f) ) . ilE SS«liG S«J:liI^^*ai**t^i 
t&TFl&ZtitZo ttz, GSIil^l-I^^-Of^r/, E p C AM, CD 9 
> EE 2Wc-kit$m'\±X$)^?z 0 (H3 (b) ~ (e), (e) > (h))o 
[0 12 8] 

ttz, ESttl±SSEA-K p 1 -RZf a 6 -4 y-r^V E p C AM. CD9 
, 7*JW^^>$L*3£Vc-kit5&»»tt-C**), EE2 fiSlSHIrCfc-ofc (0 4 (a) ~ ( 

h) ) o 

[0 12 9] 

mmmmm<Dmmmmn, s s e a - 1 ^ 40 %g«o*a* t 7 * ^ 

^gyK»tt-c*oyt (05) o 

[0 13 0] 

(0 6 ( a ) ) o^GS»«7;V*'J7^7 7^- ^SSHMa-ttMlfc^fc *) ( 
06 (b) ) . 3iE'S»«iGS»J:ttSf^iilI^tt^iH^P|$ti/co 

[0131] 

^$e¥* 0i J 9— -tfStSIRJfo (reverse transcription polymerase chain reaction: RT 
-PCR) |:iot, Ztib<DES EMfflJ&tt Oct-4, Rex-1 &tFN a n o g & 

<b<o*£*t±. itESS»ii, ES«t^M^«mL-cv^^t^i^$tL^ 0 - 

GSMKiS^TteN a n 0 g fc ^ i^R* & SRE SfilMJiG S 

MM£tm%&$mm*^ir2>zktf7Fmztitz (H7) . 

[0 13 2] 

Green micefi^O E Sflb«£ O P 9^ fn--7 7^f-«t*^*Lfcc OP 9* 

h n _^ y ^ _ ^-jfflj&ta e s mB<7)M.mmM^^^t^%nx § a <> 

^fi^HOH^ EGFPittill (ES»«) 
Lfc (08 a) o M»fltU~ii. (Te r 1 1 9 E§1±«) > MM (CD 4 

5mmm&) , F^fEJfe (5.xn>f F]!«BJ&> (Mac 1 PtttM 

) % (Gr iPttt«) ) ^stL-cv^ (@8b-c, 09) 0 

[0 13 3] 

ttz, SSE spWS^±«»i#^tLfcM , liESHl©-» ^» 
J£L (MF2 OittW) > iffifelte (CD 3 1 Hf14«l) > ttiiH (MAP 2 1^14 
«) , 7*'J7i6 (MBPPf'&«) 'NSMfcLfc (08d~~g) o 
[0 13 4] 

4 y\£^x^hKmft^tzo #*«&3iSR9-e, ^tovv^x>b (8/8) i-^v* 

Kit (embryonic germ layer) OvJltMk ^flx.{^l^> 85 1*3. %m%±.&~ 

#^^ttLTv>/i (08 h) o mm<o^$k&3<><D?u--y*m^x'&btitz 0 ztit 
mm i:, gs * -f^7^ *> . w % &%mte 
mm&btiKfr-ofzo m^x, iiEs#«a, e smmtmuLtzm^x, 

[0 13 5] 

mmEsmmmmm^<Dnmx^^(Dx, mm^mmm^<D^tmtni, mmmm 

nrnmimfc (fllx-tf. #m995-5017054§-<&m#RS) o Z<DX&&, « 
MlfiCJ:^ TOt&^J^^^ffl'W^^ 30 ""^ (recolonize) J&Mi^ 

ov^^m^ (i o/i o) im&m-T-yy-^z&tkLtzo mmmmmmfi 
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ifflttA^ii/:^ ^ ii. &#t&2 * J! JBlft KJE^m^^Unb h ti?Zo 
[0136] 

ISflCttAL/;. &«<^ E SifeliEtt^XO (colonize). ^Jfi^JSr^t^ # 
ft<^T(D,MM^^&^^&£° 1 0j&>& 1 5iiOGreen micefi*«E Silffll 
* 1 2 OiMVB 6«fli'ftAt/:o >f > t*hm?2 4HFI^*t> »^Ett 
1 2 EOfefil ^ y fx y f v ^ ^ t:I $ tLf; 0 1 2. 5 B K*5V>T|&BttiE 

urtci&^L (hi o (a) ) , mom^^te gf p n^mm® htitz mi o 
(b ) ) o vi-~mm<DW^-m^<Dm, mm, >bm, mru wM^^^o^^aii^ 

£>^xm&bii± (Elll (a) ~ (f) ) o 

tLfe (112) o 

[0 13 7] 

(^•^) 

*<7)ES»^li> E S/E GlBiaom^^fflM% (counterpart) -e^>!9 9 £o E Glffl 
®H4S» (PGC) -9 &«Si> »f^>^fer7b 

ti^GS»||t|ISItS/:)6i:, #fg14£»£<J#$ffl)& (multipotent germline stem 
cells: mGStt) fcPf^ii t»*t4o 

[0 13 8] _,. 

atWo Sf^Wm^^it^JitSfflflfeCgonocyte)^^^^ (heterogenous) 
i: £ tLT v> * ; Mtt (pseudopod) tttt£®« «*f M«#*^ii ffiWJjfc * £ 
•f * Hil £^"f TO (round) Htt»^^{±*f =¥-Mf& C"f , -OVYwCTtf 
h-i/^*jBi-fo *fJlCMJ3&f£tt i:HUmGS*liGSttil^otv^O-e 
. m G S 1^ G S i)fel±I* o f;f 144i«©I?:)SI ^ LT^&^fc LtL&v- 0 
[0139] 

7. (teratogenesis) immo&WKM LTiftt« < , 4 > tf & ^Xf^^MWi (f 
etal genital ridge) CD^-^ (ectopic) «^ «t «9 x 9 h —?J&Jfote%Ml'ft*> 
(~5 0j§) o ftixT, ^^<7)#fgtt#«OS5t^^i3V^T. ^tiM<^^^^ 

^^l^tLTV>5&v^ ; ittiimG SfflE<^W3l®@^ra^*^^GDNF 
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> tf 5}f tc^v»T3R| JKMJ3&0 SBXSf (self-renewing) M^fltS fc^O^H 1 ?- 
[0 14 0] . ^ , 

, mGS m^£?it»J II* * * * * ^ £ * ** f475 $ ft V^i t K IS. L X & < - 

- £#x.tU4\ mG S»^iW4**«jf Ltv^ : ZMMIrZ 

10 14 1] 

is-el^O-e, m GS«^^t4ESM^Jt«cLT<MJiOP^®^^ «3^ftv> 0 4 
[0142] 

[m*-t^fU^"TfM14] 
[0143] 

M&^mmvm^frmfc&^xjgmx&Zo %?z, *iz, ^#tn4#«afl&j4 
[nmoffi^-ftm^] 

[0 14 4] 

[HI] G S «B)fe*3 J: tf, ^IPJ^iSBt^&K J: *> # ti?z^mmmM<v 3 n ^ - 

-to a(^i«Ml^^TGStt (6=^0 ^itfSR^iBttftiJS (Sfc 
ep) © 3 □ - - i^lft L t v > § t i ^ ^ t ¥X t * ^ o bl±»l0Wi:^l^ 

a,4tLTV^ (packed) o c l4^«3L^tLfc^^#fg14#«<7)= J u--0^ 
«r^-T^|Ct?**o 3n^-tf)W^i:ES«3D--I^^^ v ^o d (4 
& G S III© 3 n ^ - Of 1 1 ^ ^ o 

ift^f^7AT^So (a) ttSSEA-K (b) 1 - ^ >r^'J>, ( 
c) lio 6->f >f^rA ( d ) liE p C AM, (e) BCD9, (f)J±7*^ 
XWffi, (g) (4EE2. (h) {4c-k i t (D^m^iTo «*fcKltt«IJS* 
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7A{±-^#:*fflv^tw«^^feLfc^ (^r^nnn-jv) cot* > 

o «m^#K:*j-«^- >^<75MO*!j^ (%) **L^tL. (a) 85.14%, ( 
b) 93.72%, (c) 97.98%, (d) 96.36%, (e) 99.11%, (f) 25.38%, (g) 92 
.29%, (h) fi57.88%-C&&o 
[IS 3] G S«<7)«*ffiv-*^-wlil^gtt^ h 7y o (a) i± S 

SEA-1, (b) it 13 1 y-rfV ^, (c) !io6-'f>f^ , J>, (d) fi 
E p C AM, (e) J±CD9, (f) (2 7 * iV^vytl, (g) fi E E 2 , (h) 

(%) J±, ^-fL-T^, (a) 0.67%, (b) 84.83%, (c) 99.70%, (d) 99.20 
%, (e) 99.11%, (f) 1.72%, (g) 92.78%, (h) f±64. 14%"C& h 0 

[@4] e smm<vmm.Wkn-?-%~<D ; %mzitirtx v ?y a-?&&o (a) &s 

SEA-1, (b) fi/? 1 ->f >-r^V (c) ttde-'fWA (d)fi 
E p C AM, (e) HCD9, (f) l±7 V^uJS^ (g) SEE 2, (h) 

lic-k i t<Dmjt*m~fo mm^ummm. (m) £, wttt^isw^-*- 

^S&a&TO&Sbfea&JKi: Lt^to fife* 5Att-«^i^f Klfflll&fcSfe'feL 

m& (96) -etL-rtL, (a) 96.46%, (b) 99.69%, (c) 97.23%, (d) 96.1 
0%, (e) 99.68%, (f) 79.11%, (g) 81.78%, (h) «93. 90%"?&& 0 



i@5] %mmt&Mfc&if&mM:Mffi.<vMMmm^-*-<D%M*m-i-tx f^?A 

-C&& 0 (a) I4SSEA-1, (b) \± 7 * yffi]£<DmM*7j<iro & 

W^lV>T»*^L/:^t7 1^5A^^to ,«m^#^~*f1-&^- 
h tip<D%m&com£r (96) -e-tt-PtL, (a) 0.92%, (b) 43.02%T?&-?>o 
[0 6] T)Vii i; y *7s7 r ? -!£%£&<Dffi%k$:mirmx*&2> 0 (a) l±^$km<Dm 



[07] RT-PCR^«l*filS**^-ria-e*So GS» (GS) 

i D # *L*:#f&tt#itt (mGS) OOCT-4, Rex-1, Nano 
g, HPRTWfS^^to 

a JiO P 9lffl^-h-e^E^iflL5*^m^^i-EI^^)^o bti^^tfhn 
-C5Mb L /cM^«<^fflJMM^ - * - <D%m> *7D-t^f h > h V - "Cfil^f L £ 

u-;K Terll9, CD45) £, Mtt^J±fu^ifc£L£^-to c(±r/t*Fnt 

J», ^epii^^^^-To dii-f >if h n-e^fcL/i^MHa^^l-HI-^ab^ (M 

F20M) o e t±-r >h> u~?%~itL?zikmftgtmmzm-tm^$)Z> (cd3 ii 
fe) o i &j >}£ hu-efrfoLttmmm*m-fm-?&2> (map 2*^) 0 g^-* 

y^hu-^^tLtz^Vrmm^m-tM^^^ (MBPM) o hlif7f-vo|| 

[H9] -7n--9--< h -^jfO^^^i-H-C^So (a) l^TTx ^ 
y^n-JK (b) llTerlH, ( c ) i± C D 4 5 , (d) fiM acl/Grl 
(Mi xX'M) Oflftf^^^t-o (a) ~ (d) "K ±m<DVy Y-fuy hK 
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L-r^-tL^tL^-To (a) ~ (d) 4u T«60*«. #4#3R|4*-1* (£ 

[|10] ^^^Ji^BcD^[lI-e*^»o (a) JiirmSfcT. (b) f±UV^Tt?Oti 
m^^L^-to (a), (b) *:tirti<Dmi~&^-C^ ^ffiiJi^jm^MJESi*^ 

m-c$>&o (a) (b) ti^M*, (c) mmm±^*, U) 

, (e) (±JflFJ»«r> (f) liWftVTffi*, ^Wa^o 
[012] 7^^^ff^B<^uv^T-eotl^l§*^^i-o 
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[H9] 

(a) 



















K> 

2" 




































to 2 10 S 1C 
GFP 










6 0.06 0.04 






35 0.35 0.21 




5ET 


4884 48.84 28.69 




*5T 


5075 50.75 29;81 



(b) 



• 1 *. vVS-'* * 


'! ! c i V..*.. '* 







GFP 

4^9j -<^<>h %y— h 

2E_h 302 3.02 1.61 

q&Jh 120 1.2 0.64 

ST 4653 46.53 24.83 

4925 49.25 26.28 



(c) 



2T 




!0 j TOf 10*" IP 



3S£-h 


58 


0.58 


0.32 


*Jb 


631 


6.31 


3.45 




5073 


50.73 


27.78 


<JT 


4238 


42.38 


23.2 



(d) 



" . v * 1 


* ' ; '■WOTS-. 







GFP 



4#fy h 

"IeT 23 023 513" 

6± 274 2.74 1.5 

£T 5172 51.72 28.39 

4531 45.31 24.67 
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^UT«lftfi*»«HMIH^ (GDNF) 

^•i**it#-r^o iittftS^eMWS^ (lif) . ±»MftH? egf 
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f± PJf 
ft * 
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